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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57) Abstract: 

PURPOSE: To obtain the device which has high display quality 
and with which the residual image is hardly generated in the 
transverse electric field mode by specifying the period of 
time from the point when the display part is erased after 
displaying some patterns for a specified time to the point 
when the display part becomes indiscernible from the non- 
display part. 

CONSTITUTION: In this device, the wire-shaped signal 
electrode 3, a pixel electrode 4 and a common electrode 5 
are formed on the inside of each of a pair of transparent 
substrates and the insulating f i Im 7 is provided on them and 
further, each of the resulting substrates is coated with the 
oriented film 8 which is subjected to orientation treatment. 
A liquid crystal composition is interposed between the 
substrates and the bar-shaped liquid crystal molecules 12 
are oriented so that their longitudinal direction i s at a 
certain angle to the longitudinal direction of the stripe- 
likely formed electrodes at the time of applying no electric 
field. At the time of applying the electric field 9, the 
direction of the liquid crystal molecules is changed to the 
direction of the electric field and the change in light- 
transmi ssi vi ty due to the application of the electric field 
9 is effected by arranging the polarizing plate 2 in the 

direction of the polarizing plate transmission axis 11. At this time, the required time for 
recovering the brightness after continuously displaying the same patterns and characters for 30min 
is adjusted to ■ 5min. Thus, the liquid crystal display device which has high picture quality and 
with which the residual imag is hardly generated can be obtain d. 
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0 tCffii&L S I tl. T F T^±fC^3iE^^Iil 

[0 0 5 3] -^5. ±rfwmi5.m^(Dm^^^mm5}^ 

lOSm (<i)Lci==<^LC2 = l 0 5*) (M2) o 

CH^^XtfcMG 1 2 2 ODU] T/WW^tt^. —^j 

[0 0 5 4] mWLm\Z\t^mz3r)<r>y)V:tU^^:n'r 

^vfdo m^(D]tm,^\ts. 0 X 1 0^^ Qcm -e*o> ¥ 

^<z)Jt^m^Ji6. 1 T^-D;to ^1^1' fi^^ 
vU=l> (S i N) ^m^K t(ostt&mts,oxio 

\t2, 2-ifx [4- (p-T5y:7x/^v') :7jin 

5 FSr«II^^£fflVi, ^CDitffitfifSl . 0 X 1 0^* Qcm, 
pfi. 1 X 1 0»Q • cm £;±8 X 1 QisQ • cm^AT-rS 

[0 0 5 5] ;icOci:^(cbT#e.nfcT^7T--<:^vhu 

[0 0 5 6] mmm s ] ^mmm<Dmm^rm<omw 

[0 0 5 7] i^mm\z\^mMm'v$>^^^iy^)zi> (s 
IN) t^m^x^^aL^^i^mm<D2mmmtv. 

^&)^m^hTc. z.<Dt^. mBm<D^mmt9 . 1 X 

1 Oi»Qcm T^D. It^m^liS. 5 ErpJ 
Kcc>ltg*i«2. 5X1 O^'QciQ T^D, itRm^ri 
3. iTl&o^to m^<Dit&mti. ox 1 0^»Q 

ErCD^Ig, pH, 1 X 1 0«Q • cm eA±8X 1 0*5Q . 
±1 0 0«TT&ofc. 



(8) 4^^^7- 1 5 9 7 8 6 

14 

[0 0 5 8] c<D^z>\zvx%^nrcr^v^^:/'^hu 
[0 0 5 9] c^sa^y 4 ] s 5 *^?gcom&® « (c^ 

>i>X^ 1 5fM^^S4, ft-^HSS. ^JE^Sl 3 
&TI^T^JV:7rX>'Ua>|^l 4;0^^«^$nSo 

10 T/'t^-xbUTSj^bfc, mmmT\t. 2^<r>^mm 

m 5 CDraS:ie'^-r5®i^JC:^ViT@i^^ffi4 t^aUffi 
J^J^L.;^, liSm®4JiiEM^M0 (^5. A- A' ) 

ic:feviT> 2:^<D^mMMs<Dm\zmM'^tix^^^o m 
m:^mi'rut>t^^^mmm)\t2 0 7 wmT^^o us 
\z 1 mmmiiLxm^\zm^vrcmmmm4. j^tx^an 

^ll@3<£^^ (iMm) g:j3l, ^SE^S^^foX^^a^t 
^1 6TjS^UJ^Co ClOJ:-5(cbT. ^3imS55t|iiS 

-^f)^! 5 7 timhfSiO. 4 4.0% (Dmmt2^f)m^tl 

Tc. m^Si\t3 2 o:$i<Dmnmmh 1 e o:^<Dm^nu 

h\Z^r)3 2 0X16 Omthtto /'^^MZ\t.m7<Djz 

3 \zmmi^ s I f)mm^ti. t f TMm±\z^^mn^ 
1^20, ^^mn\Bi^2 i^mmv. mm'&.zs::i>hu 
30 -^2 2i)^^^^mnm^, ^m^mm. ^^^>^ 

[0 0 6 0] mmm\zn^mmx:^:^:iLi!pi^i^mm(ox 

mmm^V. ;icr)^ji^^±t'ffirS]MtUTRN-7 1 8 

Fil. 5X 1 0»»QcmT?abD. Jt^^^fi 3 . 0 T&o 
i'^co Srp]li[CDitgST:Ji4. OX 1 O^^QcmTabD, )AM 

nm^ z.ix^-oit. ^ft. m^<Dtmm}t. 1.5x1 
T. i&mmRxsm\^m<D^ti^n(Ditimp hit 

40 SIM^£rCO«er pfi. 1 x 1 0«Q • cm £4±8x 1 0 

^n£A±l 0 Oe^TTa&ofco 

[0 0 6 1] C<D^5fCbT^en:fcT^5^^r^VhU 
^^XllfflcSS^ge<DSIfe(^Mi9Pg«lT3&D, SIfe 

[0 0 6 2] CHJfi^ 5] *IISg«3jO«jS«TffiC0i?fr 

^m4tM—x^^. 

[0 0 6 3] timiSSk^\Zfi'y-y H )V^-^mm^1iL. 
mc=^^}^> <s iN) :^5-:7^;w 

^—^mfi\Z^r>X¥mXe1iL. $efC, ^®cZ)^S{t;cr) 
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IS 

[0 0 6 41 ;i<DL^. »a^cr) itgSifi 4. 4X 1 0 

stafi4. 9x 1 o^^QcmTfeD. itmnmts, 1X$> 

•ofco ^Tc. m&<Dti:&mtl , 6X10 i^QcmTfe 

©ErpH, 1 X 1 0« Q • cm£^±8 X 1 O^^Q • cmfiJlT 
OOTT^o;to 

[0 0 6 5] eicDJ:^{cLT#^n;^cr^^Y:/vh»J 

[0 0 6 6] mm^ 6 ] ^mmm(omm\trfm<om^ 

CO 0 6 7] m\^m<om^\zi^'r^m(D^mia^^m^^ 
^tb. Mi^m<Dmm^mmm6-cmmvftmm (i oo 
OA) <D6m> o^o. 5 0 0 0 A^c^^u;^co ^itifc 

[0 0 6 8] :^<D^^\ZVX%^nr:ir^y'^^'7hO 

[0 0 6 9] [Mmm 7D :$immm<DmmtTm(Dn^ 

[0 0 7 0] x.^^i^mmm<D±^<D-^u^ ^ ]^m\^m 
<owmmt£^TV^Mf^^<DX}ti^\^K ^:ix. 

m±\zmm^x^:&m^>^v^> (s in) ^m^v 

[0 0 7 1] ;i(D^o\zvxn^nitr^y'^:f'^hv 

fi^^Km^^-r. ^^\zn>h'^:^h%mmms\zit^ 

[0 0 7 21 mmm s d ^mmm<DmmtTm(omn' 
[0 0 7 3] mBmt:^\^m^m~ttn\zv^o u^T^t 
&mmtM\^m^mt^^m\z\t2, 2-fcfx [4- (p 

[0 0 7 4] mBimt^^[^m^mt2^7j^u^^}^m<oit 
a^r^a. 5x 1 o^^Qcffl x^r), ti:&mm^2.9x 

abofe. ^1t. ffi^^C0ltfittf^2. 5 X 1 Oi'QcmTfe 



(9) 4^^^7- 1 5 9 7 8 6 

16 

«t£rpH, 1 X 1 0»Q -cmfitiSx 1 O'^Q -cm 

0 oe^TT^^o:^, 

CO 0 7 5] ;iC0j;^JcUT#^n/t7i5^5^-<:/'7hU 

^x^fK^^^^©©s^c^f?^afsg«iTS>o, mm 

[0 0 7 6] mmi^ 9D g3 6 \^^mm<Dm^mm\z:^ 
^f^^mmm<Dmm^^hitm4(omx^^. ^mmm 
10 x\t^mm\znmhy>i^7s^^^wt\^uif^'Dit. 

[0 0 7 7] Aiywmi&mx(Dm^'f'^m::^m^m^^ 
\zmt^nx. i!j^'D^mmm':f5\^h(Di^tnm^ i o 5 

a ((f>i.ci = <f>i.cj = 1 0 5*) tU;^ (0 2) o 

:/d jis*j^o# u ^ \^-x^m^m\z^WL utss^l. 

®X^t®G 1 2 2 0 DU) T/'^^JW^ft^p.. — i^^Od^fe 

20 ^<Dm^mmm^mmi&mx<r>m^^=f'^m^mzmt 
¥ff, gP'^<f>pi = 1 0 5* i:b, m:^^tti\zm.^..wsi 

[0 0 7 8] tci^T. *^JS0gTfi5j?^fc3::>co:7;w 
iaiOn. 0X1 Qi^Qcni Tfe^SS^aSfflVifco ^fc. 

<Dm^(D^m<r>\tmmm\^^ , ix^-di^. 

m\z\t.mitzyV:n> (s i N)&fflVi, ^(Ottl&mtl, 
OXlO^^Qcm. itmnrntSX^-Df^io KIpJ 

30 m\t2, 2-if>^ [4- (p-T^y:7xy4^-» :7x 

-f ^ F^r&l^SfflV^, ^<Ditmmt2, 2XWOcm. 

pJi, IX 1 0»Q •cm £;_h8Xl 0*^Q •cm£4T'rfe 
oT. H#<DEf'C0^:^Mi:^/h^ii<Djt;!>ne4±l 0 

[0 0 7 9] c<o^^{cur#enfefi^as^i^Mco^ 
40 [0 0 8 01 i'^mm 1 0] :^mmm(Dmm\^yw.(Dm 

[0 0 8 1 ] m^<r>\tm.m^ 2 . O X l o » » Qcm-cab 
»Jr3> (s 1 N) SfflVi. -eoitgfilia. ox 1 o»5 

Qcm It^^^liS.O X$>^^. ^1t. ^fSj 

l^fcH2, 2-hrx [4- (p-y'5/:7iy=^-» y 
u-r^ Hsrfiji^sffivv -eoitgfiiJii. ox 1 o^'Qc 
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[0 0 8 2) Z.(D^^\Zl.X%^tl1tr^^^^^h^) 

[0 0 8 3] mmm 1 1 } y^m:mm<ommtT^<D^ 

[0 0 8 4] fl^^Oitg^K2. 0X10 1* Qcm-Cab 

^a^S (siOi) s^i^ ^(DJtffifiiKi. 0 X 1 o»« 

H2, 2-fX [4- (p-T^y:7a:y4^v') :7ji- 
5 FiBrfi]^^ffi(^\ -t-OltSJari 2. 0 X 1 0*2 Qcm, 

1 X 1 0«» Q • cm£t_b8 X 1 0»*Q • cmfitT'T 
[0 0 8 5] Z.(D^^\ZV'T:%^nf:LT^^^^'^h') 

[0 0 8 6] mmm 1 2] 2^^jsM©:^^ttTiacDM 

[0 0 8 71 Wt^<D]^i&,m^2, 0x10 Qcm-C^ 

v-UnV (S i N) ^^Vn ^OitffiJafil, 0X10 
i^QcmT&D. Jt^m^fiS.O T^iofco K 

1 8 iBM^t^m) ^m\\ ^(O^mi 

fiS. 2 X 1 O^^Qcni, \tmnmt.^, IXdb-oft. Vft 

p ^ti:mm^sr<DmBr pu. 1 X 1 o'q • ciiiej^±8 

X 1 0^5 Q -cmmTT^ofco 
[0 0 8 8] :i(D^'^\ZhX%^nftT^y=-^:/^hU 

[0 0 8 9] eijg«?gi 33 IIM^4i:|^«;fe^®^ig 

[0 0 9 0] ^mmmx\tmmmtvx^{t->uzi> 

(SIN) i^»K<^K^P§0. 4/zm 

Tzo ^^\Z. K^^a^^:UT4, 4' -i^T5yS^:7a:- 40 
JVjl-v'JU tr d ^ U h ^ - ^tK!^*^ ^ s # u a 

H^SBf^o^s^v>3t. z.<Dm^^m<Dmj!^\t. 0.1 am 

0. 5 tim tU-ofto 

[0 0 9 1] mm^m\z\tmm^m:^^A b if^jEx^<o 

mf)^4, 5 T^D. lajS^AnT^tO. 0 7 2 (5 8 9 n 
m. 2 0*0 0:^V^^;;^7^i^fii^^g,^SE^Xf, 

95*) ^Ui^o =?^!y:/dJia^J^o^>3pUvtf— X^S 50 



^m^7~l 5 9 7 8 6 

SratC^fiUTRI^L, ^^mA^mX4. sum 

fc* J:oTAn • d«0.324Mni Ta&^c 2ft(D{i 

3tS CB^^XttSSG 1 2 2 ODU] X/^^JV^ik^. 

iP'^<^P2 = 5' LVtzo :in\z^y). ^u^^o 

[0 0 9 2] c<o^'D\zvx%Bnrcr^^^^'^hv 
^7.mm^m^mm(Dmmtwmm^ix^r)^ mmt^ 
^<^±\^f^ti^z>rza mi o\zm^^o\zmB:m 
t,iRmm(Dmmmt9 o %^±<Dmm^^muLx\^^ 

[0 0 9 3] mmm 1 4] *iij®^jco«j^fiTiB^£P?E 
mt. mmmistm}:^x^^. 
[0 0 9 4] ::^mmmx\tmBmiiVx=^m^^mis 

iOi) ^^fflU i^ji^lScoM^^^l. 2xim tbfco 
^efc, ffir^al^^bT4. 4' -i?75y>?:7x— ;vx 

oT, mmm^m[^m(Dmm\^'^t>itx 1 . 5 umh:/^ 

[0 0 9 51 r:o<t:3{c:UT#^nfcT^75^^ >rvhu 

^7x^^^s^^gg<D^^^^is^^g^pglT^D, nm^ 

^<m^h/3:ft^-:>ft. 01 OtC^rct-^tClgji^^ 

Tzo 

CO 0 9 6] mmm i 5] :$immm(^mmt.yB<ow 
[0 0 9 7] :i^mmmxytimtm^mmmx^^^<ti^ 

Un> (S IN) i:WlitrT^&SX#=^>^SItC0 2M« 
g^0.6Mm tb;/S:o ^^\Z. IBfnl^i: bTRN- 7 

1 8 oj^-fb^sD ^mmv. ^comm^o. 211m h 
vft. v^ft^-DX. mmmLm\^m<Dmm\t^t>itx 

1. 8 urn t.^-DTzo 

[0 0 9 8] Z,(D^3\ZlyX%iE>nrzy^y^^:/'ThV 

^<^^vuf)^^rz. mio\z^^^^\zmBm: 
tim\^m(om^m^9 o^£A±o^jg^$5i«UTti 

[0 0 9 91 mmm 1 e ) ^^mmo^mmnrf^oym 

[0 10 0] ^mmmxuimm^nm^x^^mitiy 

U3> (SIN) i:^ta«fT&^X2p^>^®Ii(D2^« 
iiiiU/to ^fl:i^U3>S$0. 3 Mm , x^^^S^ffllM 
^^1.5Mm ihUfco Ef^ffi^bTRN-7 

18 (BMit^m ^mmh. ^eoKinso. 2/im t 
x^itifi-DX. mmRt.m^m<o^m\t^t>^tx 

2. 0 Mmt^o;^, 

[0 10 1] :^ay^z>\zvxn^ti1tT^v'4^^h^) 
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[0 10 2] (Mmm 1 7] :^mm^<omm\tr^(Dm 

[0 10 3] ^mmm^\t.mmmthxzim<tmm(s 
ioa) ^mmv. mBm<Dmm^o. 2 urn lvtci^ 

[0 10 4] :i<D^o\zvxn^tiytr^y'^':f'rhV 
±<m±VUf)^-Dft. SI Ofc^-rJ:^fcJfijit^ 

h^i^m<Dmmmt9 o %si-t<DmjML^^m^vx\^^ 

[0 10 5] (Mmm 1 8] ^SIJS^3I<^)^J5^fiTgBCD^ 

[0 10 6] :^mm^x\tmmmhLxx,:^^z^^m^ 
\^mhvx2, [4- (p-r^y:7xy^ 

;^^3p-f 5 F^^JpJ^^^fflb, ^(Omm^O. 5 urn 

thtc. Lfcti^^x. mBmiim\^m<Dmmyt'^i:>ii:x 

2. 3 p,m tVtc^ 

[0 10 7] z.<D^3\zi.xm^nyty^^4':/^h^J 
^<%±b;^;5^o;t. SI 0Jc^rj:^tc«fiaK 

[0108] imi&m 1 9 3 *5IM«BJ<D:^j^ftT^(0^ 

[0 10 9] ^lim^Tfii^i^^Kr^^fcffiViSigjH 
I^t32, 2-Hx [4- (p-r^y:7xy^^>') :7x 

[0 110] Z:(Dj^o\ZVX^iE>n^T^y'^^^hU 

h^}p\m<Dmm^\t9 o %^±.<DmM^^^%\^x\^^ 
It. 

[0 111] {Mmm2 0] y^mmmommtrfmom 

fl^SBsW^, ^^1 3i:|f|-Ta&-5o 

[0 112] mmm^\zf^^-y ^ )v^-^m^\^it. 

^{tiyVn> (s IN) :to^-:7^;w 



(11) 4^^^7-1 5 9 7 8 6 

RN-7 18 (H^Yb^M) J^^U^fe. 
[0 113] dCDt^. ^lbvUn>^flO. 3 wm. 
X#=^i^Sfl§^fil. 5/tmtL;to ^ft. ^[^m\tO, 
1 am m^LTz. 

[0 114] Z.<D^o\ZhX%^nft7^y^^^'^hU 

it. 

i^? [0 115] mmm2 n ^^jg^iK^^gjsfiTscDii 
ft^s^tm mmi^2otm-x$>^o 
[0 116] ^f^>)^co^dcs^cs-rsMo3^^s^4sBs^^)^ 

X;P4^v«J!g^i£2. 0Mni,ffi|p]®RN-7 1 8 
<Dmj$^^0. 7 urn \ZVrzo rniC^D> ^MO^Stt 

[0 117] c:coi:3JcLT#^nfcy^5^><:/-ThU 
20 <5!^ii:r, ^^\z::x>Vy:KV%m^m2^\z]t-<X 

[0 118] mmm2 23 :^'^mmo>mmt-vw.(j>^ 

[0 119] x#+v'aiw®coJi^<^#u-f ^ HK^^il^ 
oy^mm%^]^^\^%^nu%(Dx\tu\^^. ^z.x. 

^ jv^-iD^mittimm^mi^x^^^^ 1 . 5 
(Dj:^^i^mm±\zmmmx$>^mitiyv :3> (s 1 

N) ^£0.3Mm j^j^bfco eicoeittcj:^. ^fpil^ci) 

^J5fie7!)«fR]_tL;t. eiOi:^. SlnII^RN-7 1 SODSi 
^ i#^£0. 1 urn Clb^to 

[0 12 0] Z(D^o\zVX^^nrz7^y^^^'^h^J 

^y.mm^^mmm(DmmtmmmmiX'^r)j^mif^^ 

<m^itr. ::2>hy7.h^mmm2 0\zit^X±^< 

rtK)^ ^iE>\zMi^m<DwmiSi7mcm^n^mmr)ft^m± 
[0 12 1] immm2 3) mm^^io hmm^mmmi^ 

[0 12 2] imtmLVX^itz^U :3> (S i N) 
4£? iPO. 7 ^zm J^^^U. -e<D±(CKffi]i^RN-4 2 2 (0 

[0 12 3] z<Dj:o\zvxn^tircim^^mmm<Dm 

:«f, SI 0K:^-rct:3tj©jSKi:Sr6j]ScDS9gi4J^9O 
%&s±o^^^m»hxi^:fto 
[0 12 4] (mmm2 4] Tlc^JSfiajcoffi^JiTScD® 

[0 12 5] *W:««fgT««®^^tUT^ft;'>U3> 

(S 1 N) ^gtjgcOP^^O. 1 iim 

50 fee 5 Srn]Ki:bTRN- 7 1 8SIBVi;/t. dCD 
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CO 12 6] Z.(D^o\ZhX%^nit7{7v'^^'^h^) 

[0 12 7] :^mmz.m\i^^imm'pm.]p\m<D^mm\t. 

X:^?^5/^'>^>;*7-;:/U>m ^^:^^-h;^ 
[0 128] ^tz. mmm^^^i^U K^fbv^Un 

>;5:^t'K^*r. mt^jv'^r.^j:., 

[0129] iit^m 13 :*:Jt^^O^J^JiT^<^^fl= 
S^^ta. ^J£^2i:|^-'rafeSo 
[0 13 0] m^(Dtt1&mt2, 0X10^^ QcmX$> 30 

U n > (S i N) Vi. ^ec^ltffigitt 6 X 1 0 » 5 

-tf;^ [4- (p-T^y:7xy^'» :7x— ;vyn/^ 

m^m^\ -5'CDH:ajriti2. 0 X 1 O^^Qcm. 
il2.9Tfeo;fc» Lfc*«oT. l^igrMcOifcS^iP tit 
^Ii^8,cr>l9£, p^i. 8. 0X1 O^^Qcm 

[0 13 1] Z.(D^o\ZVX%^tl1t.7^^^^'^h'} 40 

[0132] {.\mm 2 J :^)mm<K>mmtrfm(o^v^ 

[0 13 3] ?3cS(Oitgc^tt6. 3X10 1* QcmTafe 
UZ2> (SiN) ^m^^. ieoltgSitt2 X 1 0»«Qcm 

-trx [4- (p-r^y:7xy^>') ^x-^pyn/x 

aS^fflVi. -€-<^)JtSSi«5. 5X 1 013 Qcm. JtR®^ 50 
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\%2,^X^^ti. VTctii-DX. mBm<Dit&mphit 
mn^Br(Dmer p\t. 8.0X10»5Qcm<i;Dt):^^ 

[0 134] ;iCDJ:^tcLT^^nrcTi75^><yvbU 

[0 13 5] cjtKify3D *itgi«iico«^fiTiecoiifl: 
^^w^. mmm 1 0 t^-r^5o 
[0 13 6] :!^]t^i^x\tmmmthx^^>^o n> 
(s i N) ^^fflb, mmm(Dmm^o. i Mm 

W^\^m<Dmm\t. 0.lMmi:L;feo htzta^X. im: 

mL^\^m(Dmm}^'^t>'&xo. 2iimhu-Dfz. 
[0 13 7] ;i(o^^\zhx%^tirzT^^>f^^hU 

[0 13 8] 

mi] ^m^o^mmzT^^un^^^m-r^m^^m 
mm\z^\f^mB<omiP^7r:'rmo 
[0 2] j^mm<Dm^m^mm\z^\^^x. mn:^\^\zM 

m4] mimmoy^mm^zmmm (m2(Dm) • 
[0 5] mm^m(D^mmi^zmmm mscom) - 
[EI 6] mimm(ow-mmikxmmm m4<Dm) . 
m?] ^^m<r>m^mmmm\z:Bn^iyxy-M.m^^ 

[0 8] m^iim<Dmm(Dmm<Dm^m^xs^m<^^M 
mmmmhm<Dm3^\zj;:f)mf3i^mmn^^m<om\^^^m 

[(219] (a) m^m. tmm:&rm\^m(Dimmp h 

(b) jaeS^. »aK&^lPlKcojtffiS[pi:itSim^ 

CB31 0] (a) imtmt:m\^m(Dmm<Di^timmnm 
mil] m^o)^mMmRunn^nhm»^&<Dm 

1-S«, 2-<@^«. 3-©^^S. 4-HS^ffi, 

ibjm> 9-a#. 1 o-5if>^:^ift. ii-®3tsa 

iStt, 12-^giJ^T. 13-^^ffi, 14-7=e)V 
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(16) 
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